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[57] ABSTRACT 
A trocar obturator includes a hollow tube having a 
substantially solid, optically clear tip attached thereto. 
A distal cutting end of the tip is formed by a pair of 
opposing, angularly oriented surfaces which converge 
to a line at that point with a cutting element disposed 
along the line. For electrosurgical operation, an elec 
trode is positioned along the line. The tip serves as a 
viewing window and de?nes a viewing port at its proxi 
mal end for an endoscope inserted into the hollow obtu 
rator tube for viewing a tissue wall as it is penetrated. 
The trocar obturator tip may include an axial bore ex 
tending between its proximal and distal ends with a 
viewing rod within the bore for viewing the area ahead 
of the tip. Here again, the distal cutting end of the tip 
may be formed by a pair of opposing angularly oriented 
surfaces which converge to a line. Two cutting ele 
ments extend linearly along the distal end of the tip, one 
on either side of the bore. For electrosurgical operation 
of the obturator, the cutting elements comprise elec 
trodes. The distal end of the viewing rod may also be 
formed by a pair of opposing angularly oriented sur 
faces which converge to a line at its distal end. For best 
results, particularly with electrosurgical cutting, the 
distal end of the viewing rod extends slightly beyond 
the distal cutting end of the tip. 

18 Claims, 6 Drawing Sheets 
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SURGICAL TROCARS HAVING OPTICAL TIPS 
DEFINING ONE OR MORE VIEWING PORTS 

BACKGROUND OF THE INVENTION 

The present invention relates in general to surgical 
instruments which are used to puncture tissue walls for 
the performance of endoscopic surgery within body 
cavities, organs, joints and the like covered by the tissue 
walls and, more particularly, to such surgical instru 
ments or trocars which permit viewing the tissue walls 
during wall puncturing operations to help prevent in 
jury to structures within the tissue walls and ?elds of 
operation beyond the tissue walls. 
Endoscopic surgical procedures have become widely 

accepted. These procedures permit surgeons to employ 
a wide variety of endoscopic instruments with minimal 
incisions into the skin and tissue surrounding a body 
cavity or other targeted interior surgical site. In order 
to introduce these endoscopic surgical instruments into 
an interior surgical site, it is necessary to ?rst puncture 
and cannulate the site using an initial surgical instru 
ment known as a trocar. 

Conventional trocars consist of a trocar obturator 
and a trocar cannula. A manual obturator may have a 
sharp pointed end which serves to pierce body tissue 
and to widen the resulting opening to the width of the 
obturator and cannula which is carried along with the 
obturator. Alternately, while still piercing body tissue 
and widening the resulting opening, a radio frequency 
(rf) obturator may have one or more electrodes associ 
ated with its distal end such that rf energy can be ap 
plied to the electrodes and effect tissue cutting. 

In either event, the insertion of a trocar, particularly 
a ?rst trocar, even with the skilled selection of a pene 
tration site, involves a risk of damaging blood vessels at 
the site. There is further risk of damage to vessels, or 
gans and other interior structures after penetration of 
the tissue wall. In the case of the abdomen, the small 
intestine and omentum majus are especially at risk if 
adhesions and concretions with the anterior abdominal 
wall are present since during penetration of the abdomi 
nal wall, structures adhering thereto may be pierced 
before the trocar enters free abdominal space. 
To reduce the risk of damage, particularly to the 

intestine and omentum majus, a hollow needle can be 
passed through the abdominal wall while the abdominal 
wall is lifted to introduce gas into the abdominal cavity 
and thereby extend the abdominal wall away from the 
underlying omentum majus and intestine for insertion of 
a trocar. Even then there is residual risk of damage 
during insertion of the hollow needle and trocar. 
While trocars must be capable of penetrating tissue 

walls to cannulate a targeted surgical site, a variety of 
safety trocars have been developed which serve to pro 
tect vessels, organs and other structures within a body 
cavity. For example, a spring-loaded shield may be 
associated with the cutting tip of a manual obturator 
such that the shield springs forward to shield the cutting 
tip as soon as the tip penetrates a tissue wall. 
A second approach to protecting against damage 

which can be done by trocar insertion is to associate 
optics with a trocar such that insertion of the trocar can 
be guided based on images of the penetration site. Op 
tics are disclosed for use in a manual trocar obturator in 
published European Patent Application No. 0484725 
Al. 
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The trocar disclosed in the noted European Patent 

Application includes a hollow shaft which terminates in 
a hollow conical window. An optic is inserted down the 
hollow shaft and terminates at an axial distance from the 
summit or point of the hollow conical window such that 
the entire window can be illuminated and viewed by the 
optic. A second optic may be run laterally passed the 
?rst optic to a window-forming point at the summit or 
point of the conical window such that the advance of 
the trocar can be viewed. The ?rst and second optics 
are disclosed as preferably being wide-angle or ?sh-eye 
optics. If both optics are provided, the operator can 
obtain a feeling for the path and rate of advance, and 
also observe the structures lying in front of the point to 
avoid damage as the trocar is inserted. 

Optics are disclosed for use in a rf trocar in US. Pat. 
No. 5,221,281 wherein a longitudinal circular channel is 
formed in an electrosurgical tubular trocar through 
which an optical catheter can be passed. The tubular 
trocar includes an electrode and a conductor at its distal 
end for bipolar operation of the trocar. 

Provision of a ?ber optical cable in a trocar obturator 
is suggested in International Patent Application No. 
PCT/US92/0l225. However, the structure of this obtu 
rator is unclear since the speci?cation refers to refer 
ence numerals and structure which is not shown in 
corresponding drawings. 

Since the view provided by the hollow optical win 
dow in the noted European Patent Application may be 
distorted and the electrosurgical cutting operation may 
interfere with the view provided by the optical catheter 
of the ’281 patent, there is a need for surgical apparatus 
for inserting a cannula through tissue de?ning a wall of 
a body cavity which reduces the risk of possible damage 
to vessels, organs and the like via improved optic con 
trol of the apparatus. 

SUMMARY OF THE INVENTION 

This need is met by the invention of the present appli 
cation wherein, in its broadest aspect, a trocar obturator 
including a hollow tube having a substantially solid, 
optically clear tip attached thereto is used to insert a 
cannula through a tissue wall of a body cavity. Since the 
trocar of the present invention can be used in a wide 
variety of endoscopic operations, the term “body cav 
ity” is used herein to encompass all appropriate struc 
tures including organs, joints and other body structures 
which must be cannulated for performance of endo 
scopic surgery. 
The distal cutting end of the tip preferably is formed 

by a pair of opposing angularly oriented surfaces which 
converge to a line at the distal end of the tip. A cutting 
element is disposed along the line for this form of tip. 
For electrosurgical operation of the obturator, an elec 
trode is positioned along the line formed by the con 
verging surfaces. The substantially solid, optically clear 
tip serves as a viewing window and de?nes a viewing 
port at its proximal end for presenting images of tissue 
adjacent its distal end. Thus, a conventional endoscope 
can be inserted coaxially into the hollow tube of the 
trocar obturator to a point adjacent the viewing port for 
viewing the tissue wall as the trocar is inserted there 
through. 

In one embodiment of the invention, the trocar obtu 
rator tip includes an axial bore extending from its proxi 
mal end to its distal end with a viewing rod positioned 
within the bore. For this embodiment, the area in front 
of the tip can be viewed via the viewing rod through an 
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endoscope inserted into the hollow tube of the obtura 
tor. 
The distal cutting end of the tip may be formed by a 

pair of opposing angularly oriented surfaces which 
converge to a line at the distal end of the tip. Two 
cutting elements extend along the distal end of the tip, 
one on either side of the bore. For electrosurgical oper 
ation of the obturator, the cutting elements comprise 
electrodes. For this embodiment, the distal end of the 
view rod is preferably also formed by a pair of opposing 
angularly oriented surfaces which converge to a line at 
the distal end of the viewing rod. For best results, par 
ticularly with electrosurgical cutting, the distal end of 
the viewing rod extends beyond the distal cutting end of 
the tip such that the tissue next to be penetrated or 
internal structure ahead of the obturator tip can be 
imaged in spite of the otherwise disruptive cutting pro 
cedure. 

In accordance with one aspect of the present inven 
tion, a surgical apparatus for inserting a cannula 
through tissue de?ning a wall of a body cavity com 
prises a hollow axially elongated tube having a proximal 
end and a distal end. A substantially solid optically clear 
tip has a distal cutting end and a proximal base end 
which is secured to the distal end of the tube. A cutting 
element is disposed at the distal end of the tip for cutting 
the tissue for insertion of a cannula through the tissue 
into the body cavity. For electrosurgical cutting, the 
cutting element may comprise at least one electrode 
disposed at the distal cutting end of the tip. For this 
embodiment, at least one electrical conductor extending 
from the proximal end of the tube to the distal end of the 
tube is connected to the at least one electrode for con 
ducting high frequency energy thereto. . 
The distal cutting end of the substantially solid opti 

cally clear tip can be formed by a pair of opposing 
angularly oriented surfaces which converge to a line at 
the distal cutting end of the tip. For this embodiment of 
the tip, the at least one electrode is disposed along the 
line of the tip. The tip can include an axial bore extend 
ing from its proximal base end to its distal cutting end 
with a viewing rod positioned within the axial bore. 
The viewing rod has a proximal end de?ning a viewing 
port at the proximal base end of the tip and a distal end 
de?ning a window at the distal cutting end of the tip for 
collecting light which is carried to the viewing port by 
the viewing rod. The window at the distal end of the 
viewing rod may comprise a pair of opposing angularly 
oriented surfaces which converge to a line at the distal 
end of the viewing rod, which line is substantially paral 
lel to the line de?ned by the tip. Preferably, the distal 
end of the viewing rod distally extends beyond the 
distal cutting end of the substantially solid optically 
clear tip. 

If an axial bore/ viewing rod is provided in the tip, the 
at least one electrode comprises two electrodes extend 
ing on either side of the axial bore along the line of the 
tip and the at least one electrical conductor comprises 
two electrical conductors adapted at the proximal end 
of the tube for connection to a source of radio fre 
quency energy. A ?rst one of the two electrical conduc 
tors is connected to a ?rst one of the two electrodes and 
a second one of the two electrical conductors is con 
nected to a second one of the two electrodes. The tube 
may be made of polymeric material with the two elec 
trical conductors embedded in generally diametrically 
opposite outer sections of the tube to facilitate insertion 
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4 
of an endoscope into the tube and to help ensure insula 
tion of the conductors from the endoscope. 

In accordance with another aspect of the present 
invention a surgical apparatus assembly for penetrating 
a tissue wall of a body cavity to provide an operative 
channel through the tissue wall into the body cavity 
comprises a cannula having a distal end and a proximal 
end, and being adapted for insertion through the tissue 
wall with the distal end inside the body cavity and the 
proximal end outside the body cavity. An obturator is 
removably disposed in the cannula and comprises: a 
hollow axially elongated tube having a proximal end 
and a distal end; a substantially solid optically clear tip, 
the tip having a distal cutting end and a proximal base 
end secured to the distal end of the tube; and, a cutting 
element disposed at the distal end of the tip for cutting 
the tissue wall for insertion of the cannula through the 
tissue wall into the body cavity. With this assembly, the 
distal end of the obturator and the distal end of the 
cannula can be advanced through a tissue wall and the 
obturator can be removed from the cannula leaving the 
cannula inserted through the tissue wall. 

In accordance with yet another aspect of the present 
invention, a surgical apparatus for inserting a cannula 
through tissue de?ning a wall of a body cavity com 
prises a hollow axially elongated tube having a proximal 
end and a distal end. A substantially solid optically clear 
tip has a distal cutting end and a proximal base end with 
the proximal base end secured to the distal end of the 
tube. The tip comprises a ?rst pole and a second pole 
located proximally of the ?rst pole and electrically 
isolated therefrom by an insulator. The ?rst and second 
poles receive bipolar energy for cutting the tissue for 
insertion of a cannula through the tissue into the body 
cavity. Preferably, the ?rst pole, the insulator and the 
second pole form a tapered tip having a substantially 
acute tip angle. 

It is thus an object of the present invention to provide 
an improved trocar having a trocar obturator including 
a hollow tube having a substantially solid, optically 
clear tip attached thereto is used to insert a cannula 
through a tissue wall of a body cavity; to provide an 
improved trocar having a trocar obturator including a 
hollow tube having a substantially solid, optically clear 
tip attached thereto, the distal cutting end of the tip 
formed by a pair of opposing angularly oriented sur 
faces which converge to a line having a cutting element, 
preferably at least one electrode, disposed therealong at 
the distal end of the tip; to provide an improved trocar 
having a trocar obturator including a hollow tube hav 
ing a substantially solid, optically clear tip attached 
thereto and having an axial bore extending from its 
proximal end to its distal end with a viewing rod posi 
tioned within the bore; and, to provide an improved 
trocar having a trocar obturator including a hollow 
tube having a substantially solid, optically clear tip 
attached thereto and having an axial bore extending 
from its proximal end to its distal end with a viewing 
rod positioned within the bore and extending from the 
proximal end of the tip to beyond the distal end of the 
tip. 
Other objects and advantages of the invention will be 

apparent from the following description, the accompa~ 
nying drawings and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an illustrative embodi 
ment of a rf trocar including the invention of the present 
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application with the rf trocar having an endoscope 
inserted therein for viewing purposes; 
FIG. 2 is an exploded view of the rf trocar of FIG. 1 

showing the trocar cannula and associated handle por 
tion at its proximal end, the rf trocar obturator and 
associated handle portion at its proximal end, and the 
endoscope; 
FIG. 3 is an exploded view of a substantially solid 

optically clear tip which is secured to a distal end of a 
hollow axially elongated tube to form the distal end of 
the rf trocar obturator of the trocar of FIGS. 1 and 2; 
FIGS. 4, 5 and 6 are front, side and end views of the 

substantially solid clear tip shown in FIGS. 1-3; 
FIG. 7 is an end view of one alternate embodiment of 

the substantially solid optically clear tip shown in 
FIGS. 1-6 without an axially oriented viewing rod; 
FIG. 8 is an exploded view of another alternate em 

bodiment of a substantially solid optically clear tip for 
use with bipolar rf energy; 
FIGS. 9, 10 and 11 are front, side and end views of 

the substantially solid optically clear bipolar rf tip 
shown in FIG. 8; and, 
FIG. 12 is an end view of an alternate embodiment of 

the substantially solid optically clear tip shown in 
FIGS. 8-11 wherein an axially oriented viewing rod has 
been added in a manner similar to the tip embodiments 
of FIGS. 1-7. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A trocar 100 in accordance with the present inven 
tion is shown in FIGS. 1 and 2. Various aspects of the 
overall structure of the trocar 100 which are not di 
rectly related to the invention of the present application 
will not be described in detail herein. For additional 
information relating to these details, the reader is re 
ferred to US Pat. No. 5,256,149 which is assigned to 
the assignee of the present application and is incorpo 
rated herein by reference. 
The trocar 100 has a trocar cannula 102 and a trocar 

obturator 104. In the illustrated embodiment, the trocar 
obturator 104 can be seen through the cannula 102. The 
proximal end 102a of the trocar cannula 102 is secured 
to an associated housing portion 106 and the proximal 
end 104a of the trocar obturator 104 is secured to an 
associated housing portion 108, see FIG. 2. 
The distal end 104b of the trocar obturator 104 is 

inserted into the proximal end 1020 of the trocar can 
nula 102 through the housing portion 106 until it ex 
tends beyond the distal end 102b of the trocar cannula 
102 and the housing portions 106 and 108 are inter 
locked to one another as shown in FIG. 1. An appropri 
ately sized endoscope 110 is inserted into the trocar 100 
for viewing the insertion of the trocar 100 as will be 
come apparent. The endoscope 110 is selectively se 
cured into the trocar 100 by means of a locking cam 
mechanism 112 secured to the trocar obturator 104 
external to the housing portion 108. 

In the illustrated embodiment, the trocar obturator 
104 comprises a hollow axially elongated tube 114 hav 
ing a proximal end 1140 and a distal end 114-b. The tube 
114 is terminated by a substantially solid optically clear 
tip 116 having a distal cutting end 116a and a proximal 
base end 116b secured to the distal end 114b of the tube 
114. A cutting element is disposed at the distal cutting 
end 116a of the tip 116 for cutting tissue 118 for inser~ 
tion of the cannula 102 through the tissue 118 into a 
body cavity 120, see FIG. 5. The tip 116 is made of an 
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6 
optically clear polymer such as acrylic, polycarbonate 
or other appropriate material. 
For an rf trocar, the cutting element comprises at 

least one electrode disposed at the distal cutting end 
116a of the tip 116. At least one electrical conductor 
extends from the proximal end 1140 of the tube 114 to 
the distal end 1161) of the tube 116 and is connected to 
the electrode(s) for conducting high frequency energy 
thereto for electrosurgically cutting the tissue 118 to 
insert the cannula 102 through the tissue into the body 
cavity 120. 

In the embodiment of the invention shown in FIGS. 
1-7, two electrodes 122, 124 are sandwiched between 
two substantially solid optically clear body halves 116’, 
116" as best shown in FIG. 3. In the illustrated embodi 
ment, the electrodes 122, 124 are made from surgical 
stainless steel having a thickness of approximately 0.005 
inches. While the electrode or electrodes can be shaped 
differently than illustrated, preferably the electrode or 
electrodes are formed to have a sufficient mass to sink 
heat generated by the tissue cutting process. 
Two electrical conductors 126, 128 are connected 

respectively to the two electrodes 122, 124 within reces 
ses 130 in the sides of the body halves 116', 116". Prefer 
ably, the tube 114 is made of polymeric material and the 
conductors 126, 128 are embedded in generally diamet 
rically opposite outer sections of the surface of the tube 
114. By embedding the conductors 126, 128 into the 
outer surface of the tube 114, the inner surface of the 
tube 114 remains smooth to facilitate insertion of the 
endoscope 110 into the tube 114 and the conductors 
126, 128 are better insulated from the endoscope 110. 
While two clear body halves 116’ and 116" are illus 
trated as being glued, welded or otherwise secured to 
the remaining structure to form the tip 116, it should be 
apparent that the tip 116 can be molded or otherwise 
formed as a single body. 
The trocar obturator 104 including the tip 116 is 

designed to be operated as a monopolar rf trocar such 
that both of the electrical conductors 126, 128 are con 
nected together at the proximal end 104a of the obtura 
tor 104. The conductors 126, 128 are then routed out 
side the housing portion 108 of the trocar obturator 104 
via an electrical conductor 131 which is terminated in 
an appropriate connector 131' for connection to an 
appropriate source of rf energy. 

In the embodiment of the invention illustrated in 
FIGS. 1-6, the substantially solid optically clear tip 116 
includes an axial bore 132 extending from its proximal 
base end 116b to its distal cutting end 116a. A viewing 
rod 134 is positioned within the axial bore 132, the view~ 
ing rod 134 having a proximal end 134a de?ning a view 
ing port at the proximal base end 116b of the tip 116 and 
a distal end 134b de?ning a window at the distal cutting 
end 116a of the tip 116 for collecting light which is 
carried to the viewing port 1340 by the viewing rod 
134. The viewing rod is made of an optically clear poly 
mer such as acrylic or polycarbonate or other appropri 
ate material. In the illustrated embodiment, the viewing 
rod has a diameter of approximately 0.100 inches for a 
trocar obturator having a diameter of approximately 
0.500 inches. Of course, other relative dimensions can 
be used in the invention of the present application. 

In the embodiments of FIGS. 1-7, the substantially 
solid optically clear tip 116 is formed by a pair of oppos 
ing angularly oriented surfaces 136, 138 which con 
verge to a line 140 at the distal cutting end 116a of the 
tip 116, the electrode(s) being disposed along the line 
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140 of the tip 116. The opposing angularly oriented 
surfaces 136, 138 de?ne viewing faces for the tip 116 
such that a surgeon inserting the trocar 100 into a pa 
tient can observe the tissue 118 as the trocar 100 is 
inserted therethrough by means of the endoscope 110. 
In this way the surgeon can optically steer the trocar 
100 and thereby reduce the risk of possible damage to 
vessels and other structures within and beyond the tis 
sue 118. 

In the embodiments of FIGS. 1-6, the viewing rod 
134 further assists the surgeon by permitting the sur 
geon to see a short distance beyond the tissue then being 
penetrated by the rf energy by means of the viewing 
port 1340 of the viewing rod 134. Like the proximal 
base end 116b if the tip 116, the viewing port 134a is 
viewed by means of the endoscope 110 which is inserted 
through the hollow tube 114 to substantially abut the 
proximal base end 116b of the tip 116 and the viewing 
port 134a of the viewing rod 134. 
The distal end 1341) of the viewing rod 134 comprises 

a pair of opposing angularly oriented surfaces 142, 144 
which converge to a line 146 at the distal end 134!) of 
the viewing rod 134. The line 146 at the distal end of the 
viewing rod 134 and the line 140 at the distal cutting 
end 116a of the substantially solid optically clear tip 116 
are substantially parallel to one another. Preferably, the 
distal end 134b of the viewing rod 134 distally extends 
beyond the distal cutting end 1160 of the substantially 
solid optically clear tip 116. 
FIG. 6 shows an end view of the substantially solid 

optically clear tip 116 looking down the tube 114 which 
is sectioned. The semicircular regions 116 up transmit to 
the endoscope what is passing by the viewing faces 
de?ned by the opposing angularly oriented surfaces 
136, 138. In a similar manner, the viewing port 1340 of 
the viewing rod 134 transmits to the endoscope 110 
what is passing by viewing faces de?ned by the pair of 
opposing angularly oriented surfaces 142, 144 of the 
viewing rod 134. In this way, the surgeon can view 
what is slightly ahead of the cutting end 116a of the tip 
116 and thereby reduce the risk of possible damage to 
vessels, organs and the like not only within the tissue 
being penetrated but also within the body cavity to 
which the surgeon is gaining entry. 
FIG. 7 is an end view of an embodiment of a tip 116’ 

which does not include the viewing rod 134. In this 
embodiment, the surgeon is able to view tissue passing 
by the viewing faces de?ned by opposing angularly 
oriented surfaces of the tip 116’ by means of the endo 
scope 110 substantially abutting the semicircular re 
gions 116 up’ of the tip 116'. 
While a variety of trocar obturators will be suggested 

to those skilled in the art in view of the foregoing de 
scription, two other alternate embodiments of substan 
tially solid optically clear tips for use with bipolar rf 
energy will now be described with reference to FIGS. 
8-12. The basic structure of the trocar obturator tips 
shown in these ?gures is the subject of a pending US. 
patent application, Ser. No. 08/140,353, ?led on Oct. 
20, 1993, and entitled Electrosurgical Trocar which is 
assigned to the same assignee as the present application 
and is incorporated herein by reference. 

In the embodiment of the invention shown in FIGS. 
8-11, a single thin cutting element 150 having a thick 
ness of approximately 0.005 inches de?nes a tip which 
acts as a ?rst pole of the bipolar trocar obturator. The 
cutting element 150 extends distally from insulation 
material, such as Ultem TM , between which it is sand 
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8 
wiched or surrounded. In the illustrated embodiment, 
the insulation material comprises two insulating plates 
152. The cutting element 150 is blunt to protect vessels 
and other structures within a cavity into which it is 
inserted. Two return electrodes 154 are provided on 
opposite sides of the insulating plates 152. The layered 
structure de?ned by the return electrodes 154, the insu 
lating plates 152 and the cutting element 150 is secured 
within a cavity 156 de?ned in the distal end of a substan 
tially solid optically clear tip 158 which is shaped sub 
stantially the same as the tip 116. 

In particular, the optically clear tip 158 is formed by 
a pair of opposing angularly oriented surfaces 160, 162 
which would converge to a line substantially including 
the cutting element 150. The opposing angularly ori 
ented surfaces 160, 162 de?ne viewing faces for the tip 
158 such that a surgeon inserting the trocar 100 into a 
patient can observe the tissue 118 as a trocar including 
a trocar obturator including the tip 158 is inserted there 
through by means of the endoscope 110. In this way the 
surgeon can optically steer the trocar and thereby re 
duce the risk of possible damage to vessels and other 
structures within and beyond the tissue 118. 
The cutting element 150 is connected to a ?rst electri 

cal conductor 164 which preferably is extended along 
and embedded within the outer surface of a hollow 
axially elongated tube, such as the tube 114, as previ— 
ously described with reference to the embodiments of 
FIGS. 1-7. The return electrodes 154 are connected to 
a second electrical conductor 166 which divides into 
electrical conductors 166a and 16617 as shown in FIG. 8, 
with the second electrical conductor 166 also preferably 
being extended along and embedded within the outer 
surface of a hollow axially elongated tube, such as the 
tube 114, as previously described with reference to the 
embodiments of FIGS. 1-7. The electrical conductors 
164, 166 are received within channels 158c running 
along diametrically opposed sides of the tip 158. 

In the embodiment of FIGS. 8—11, the surgeon is able 
to view tissue passing by the viewing faces de?ned by 
the opposing angularly oriented surfaces 160, 162 of the 
tip 158 by means of the endoscope 110 substantially 
abutting the semicircular regions 158 up of the tip 158, 
see FIG. 11. 
FIG. 12 is an end view of an embodiment of a tip 158’ 

which includes a viewing rod 168 which is inserted into 
an axial bore 170 thorough the tip 158’ in a manner 
substantially the same as that described above relative 
to the tip 116. In this embodiment, the surgeon is able to 
view tissue passing by the viewing faces de?ned by the 
opposing angularly oriented surfaces of the tip 158’ by 
means of the endoscope 110 substantially abutting the 
semicircular regions 158 up’ of the tip 158’. In addition, 
the surgeon can view tissue slightly ahead of the cutting 
element 150 by means of a viewing port de?ned by the 
proximal end of the viewing rod 168 substantially as 
described above relative to the viewing rod 134. 
Having thus described the invention of the present 

application in detail and by reference to preferred em 
bodiments thereof, it will be apparent that modi?cations 
and variations are possible without departing from the 
scope of the invention de?ned in the appended claims. 
What is claimed is: 
1. A surgical apparatus for inserting a cannula 

through tissue de?ning a wall of a body cavity, said 
surgical apparatus comprising: 

a hollow axially elongated tube having a proximal 
end and a distal end; 
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a substantially solid optically clear tip, said tip having 

a distal cutting end and a proximal base end se 
cured to said distal end of said tube and including 
an axial bore extending from its proximal base end 
to its distal cutting end; 

a viewing rod positioned within said axial bore of said 
tip, said viewing rod having a proximal end de?n 
ing a viewing port at said proximal base end of said 
tip and a distal end de?ning a window at said distal 
cutting end of said tip for collecting light which is 
carried to said viewing port by said viewing rod; 
and 

a cutting element disposed at the distal end of said tip 
for cutting said tissue for insertion of a cannula 
through said tissue into said body cavity, said cut 
ting element comprising: 
at least one electrode disposed at said distal cutting 

end of said tip; and 
at least one electrical conductor extending from 

said proximal end of said tube to said distal end 
of said tube, said at least one electrical conductor 
being connected to said at least one electrode for 
conducting high frequency energy thereto for 
electrosurgically cutting said tissue to insert a 
cannula through said tissue into said body cavity. 

2. A surgical apparatus as claimed in claim 1 wherein 
said at least one electrode comprises two electrodes 
extending on either side of said axial bore along said line 
of said tip and said at least one electrical conductor 
comprises two electrical conductors adapted at said 
proximal end of said tube for connection to a source of 
radio frequency energy, a ?rst one of said two electrical 
conductors connected to a ?rst one of said two elec 
trodes and a second one of said two electrical conduc 
tors connected to a second one of said two electrodes. 

3. A surgical apparatus as claimed in claim 1 wherein 
the distal cutting end of said substantially solid optically 
clear tip is formed by a pair of opposing angularly ori 
ented surfaces which converge to a line at said distal 
cutting end of said tip, said at least one electrode being 
disposed along said line of said tip. 

4. A surgical apparatus as claimed in claim 2 wherein 
said window at said distal end of said viewing rod com 
prises a pair of opposing angularly oriented surfaces 
which converge to a line at said distal end of said view 
ing rod. 

5. A surgical apparatus as claimed in claim 4 wherein 
said line at said distal end of said viewing rod and said 
line at said distal end of said distal cutting end of said 
substantially solid optically clear tip are substantially 
parallel to one another. 

6. A surgical apparatus as claimed in claim 5 wherein 
said distal end of said viewing rod distally extends be 
yond said distal cutting end of said substantially solid 
optically clear tip. 

7. A surgical apparatus as claimed in claim 6 wherein 
said tube is made of polymeric material and said two 
electrical conductors are embedded in generally dia 
metrically opposite outer sections of said tube to facili 
tate insertion of an endoscope into said tube and to 
insulate said two electrical conductors from said endo 
scope. 

8. A surgical apparatus assembly for penetrating a 
tissue wall of a body cavity to provide an operative 
channel through said tissue wall into said body cavity, 
said assembly comprising: 

a cannula having a distal end and a proximal end, and 
being adapted for insertion through said tissue wall 
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10 
with said distal end inside said body cavity and said 
proximal end outside said body cavity; and 

an obturator removably disposed in said cannula and 
comprising: . 

a hollow axially elongated tube having a proximal 
end and a distal end; 

a substantially solid optically clear tip, said tip 
having a distal cutting end and a proximal base 
end secured to said distal end of said tube and 
including an axial bore extending from its proxi 
mal base end to its distal cutting end; and 

a cutting element disposed at the distal end of said 
tip for cutting said tissue wall for insertion of said 
cannula through said tissue wall into said body 
cavity, said cutting element comprising at least 
one electrode disposed at said distal cutting end 
of said tip, and at least one electrical conductor 
extending from said proximal end of said tube to 
said distal end of said tube, said at least one elec 
trical conductor being connected to said at least 
one electrode for conducting high frequency 
energy thereto for electrosurgically cutting said 
tissue wall to insert said cannula through said 
tissue wall into said body cavity; and a viewing 
rod positioned within said axial bore of said tip, 
said viewing rod having a proximal end de?ning 
a viewing port at said proximal base end of said 
tip and a distal end de?ning a window at said 
distal cutting end of said tip for collecting light 
which is carried to said viewing port by said 
viewing rod; 

whereby said distal end of said obturator and the 
distal end of said cannula can be advanced through 
a tissue wall and the obturator can be removed 
from said cannula leaving said cannula inserted 
through said tissue wall. 

9. A surgical apparatus assembly as claimed in claim 
8 wherein said at least one electrode comprises two 
electrodes extending on either side of said axial bore 
along said line of said tip and said at least one electrical 
conductor comprises two electrical conductors adapted 
at said proximal end of said tube for connection to a 
source of radio frequency energy, a ?rst one of said two 
electrical conductors connected to a ?rst one of said 
two electrodes and a second one of said two electrical 
conductors connected to a second one of said two elec 
trodes. 

10. A surgical apparatus assembly as claimed in claim 
8 wherein the distal cutting end of said substantially 
solid optically clear tip is formed by a pair of opposing 
angularly oriented surfaces which converge to a line at 
said distal cutting end of said tip, said at least one elec 
trode being disposed along said line of said tip. 

11. A surgical apparatus assembly as claimed in claim 
9 wherein said window at said distal end of said viewing 
rod comprises a pair of opposing angularly oriented 
surfaces which converge to a line at said distal end of 
said viewing rod. 

' 12. A surgical apparatus assembly as claimed in claim 
11 wherein said line at said distal end of said viewing 
rod and said line at said distal end of said distal cutting 
end of said substantially solid optically clear tip are 
substantially parallel to one another. 

13. A surgical apparatus assembly as claimed in claim 
12 wherein said distal end of said viewing rod distally 
extends beyond said distal cutting end of said substan 
tially solid optically clear tip. 
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14. A surgical apparatus assembly as claimed in claim 
12 wherein said tube is made of polymeric material and 
said two electrical conductors are embedded in gener 
ally diametrically opposite outer sections of said tube to 
facilitate insertion of an endoscope into said tube and to 
insulate said two electrical conductors from said endo 
scope. 

15. A surgical apparatus for inserting a cannula 
through tissue de?ning a wall of a body cavity, said 
surgical apparatus comprising: 

a hollow axially elongated tube having a proximal 
end and a distal end; 

a substantially solid optically clear tip having a distal 
cutting end and a proximal base end secured to said 
distal end of said tube, an axial bore extending from 
its proximal base end to its distal cutting end, and 
comprising: 
a ?rst pole; and 
a second pole located proximally of said ?rst pole 
and electrically isolated therefrom by an insula 
tor, said ?rst and second poles receiving bipolar 
energy for cutting said tissue for insertion of a 
cannula through said tissue into said body cavity; 

a ?rst electrical conductor extending from said proxi 
mal end of said tube to said distal end of said tube, 
said ?rst electrical conductor being connected to 
said ?rst pole; 
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12 
a second electrical conductor extending from said 

proximal end of said tube to said distal end of said 
tube, said second electrical conductor being con 
nected to said second pole, said ?rst and second 
electrical conductors conducting high frequency 
energy to said ?rst and second poles for electrosur 
gically cutting said tissue to insert a cannula 
through said tissue into said body cavity; and 

a viewing rod positioned within said axial bore of said 
tip, said viewing rod having a proximal end de?n 
ing a viewing port at said proximal base end of said 
tip and a distal end de?ning a window at said distal 
cutting end of said tip for collecting light which is 
carried to said viewing port by said viewing rod. 

16. A surgical apparatus as claimed in claim 15 
wherein said window at said distal end of said viewing 
rod comprises a pair of opposing angularly oriented 
surfaces which converge to a line at said distal end of 
said viewing rod. 

17. A surgical apparatus as claimed in claim 15 
wherein said ?rst pole, said insulator and said second 
pole form a tapered tip having a substantially acute tip 
angle. 

18. A surgical apparatus as claimed in claim 16 
wherein said distal end of said viewing rod distally 
extends beyond said distal cutting end of said substan 
tially solid optically clear tip. 

* * * * * 


